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:LWKLQFUHDVLQJWKHEHQHILWVDQGDFFHSWDELOLW\RIHOHDUQLQJPDQ\HGXFDWLRQDOLQVWLWXWHVKDYHFUHDWHGH
OHDUQLQJV\VWHPDFFRUGLQJWRWKHLURZQUHTXLUHPHQWV7KXVUHGXQGDQWKHWHURJHQHRXVHOHDUQLQJSODWIRUPV
KDYHDSSHDUHG WKDWDUHQRQIOH[LEOHKLJKFRVWDQG FDQ¶WZRUN WRJHWKHU+RZHYHU LQGLVWDQFHHGXFDWLRQ
XVHUV QHHG GLIIHUHQW HOHDUQLQJ SODWIRUPV IRU DFFHVVLQJ LQIRUPDWLRQ LQ DQ\ZKHUH DW DQ\ WLPH 6R ZLWK




HOHDUQLQJ V\VWHPV WKDW LV EDVHG RQZHE VHUYLFHV LV SUHVHQWHG .XUX 8VXDOO\ VHUYLFH RULHQWHG
DUFKLWHFWXUH LV FRPSRVHG RI PDQ\ ZHE VHUYLFHV WKDW ZRUN DW GLIIHUHQW FRQGLWLRQV DQG XQGHU GLIIHUHQW
VHFXULW\PDQDJHPHQWV\VWHPVDUHGHYHORSHGE\GLIIHUHQWRUJDQL]DWLRQVLQGLIIHUHQWSODWIRUPV
,I WKLQNLQJ WKDWHOHDUQLQJV\VWHPVDUHGHYHORSHGE\HDFK LQVWLWXWLRQGHSHQGLQJRQ WKHLU UHTXLUHPHQWV
DQG SODWIRUPV WKH\ XVH HDFK RI WKHPZLOO XVH WKHLU RZQ VHFXULW\PHWKRGV$V D UHVXOW KHWHURJHQHRXV




$QG WKHQ D VROXWLRQ LV SURSRVHG WR ILQG DERXW WKH VHFXULW\SUREOHPV WKDW RFFXUZKLOH FRPELQLQJ WKHVH
V\VWHPVZLWK;0/ZHEVHUYLFHV,QVWXG\QHHGHGVHFXULW\IRUDOORIWKHV\VWHPVLVSURYLGHGYLDGHVLJQHG
DUFKLWHFWXUH8VHUVFDQORJLQZLWKDVLQJOHHQWU\$OVRLIDVHUYLFHLVZDQWHGWRDGGRUGHOHWHWKHV\VWHP
FDQEHFRQILJXUHGZLWKRXWPDNLQJPRUHPRGLILFDWLRQV WKURXJKGHVLJQHG IUDPHZRUN ,Q WKLVZD\PRUH
IOH[LEOHHDVLHUFRQILJXUDEOHGLVWULEXWDEOHPRUHVHFXUHVHUYLFHRULHQWHGDUFKLWHFWXUHLVLQWHQGHG

2. E-Learning and Web Services 
2.1. E-Learning
(OHFWURQLF OHDUQLQJ FRQFHSW FDQ EH GHILQHG WKDW DXWKRUV VWXGHQWV WHDFKHUV DQG HGXFDWLRQ GHVLJQDWRUV
ZRUNWRJHWKHUWRKRZVWXGHQWJURXSVOHDUQVPRUHHIIHFWLYHO\,QHOHDUQLQJV\VWHPVJHQHUDOO\WKHFRXUVH
PDWHULDOVDSSHDUVXFKDVDZHESDJHWRWKHVWXGHQWV%XWDOHDUQLQJQHWZRUNSURYLGHVDQRSSRUWXQLW\IRU
VWXGHQWV WR OHDUQ PXFK PRUH0RVW LPSRUWDQW DGYDQWDJH RI RQOLQH OHDUQLQJ LV WKDW WR EH DFFHVVLEOH DW
HYHU\ZKHUHRQHYHU\WLPH8VHUVFDQDFFHVVWRHOHDUQLQJQHWZRUNIURPDQ\ZKHUHRIWKHZRUOGDQGFDQ
EHQHILW IURP DGYDQWDJHV RI LQGLYLGXDOL]HG OHDUQLQJ 2QOLQH OHDUQLQJ FDQ EH XVHG DW HGXFDWLRQ RI
HPSOR\HHV LQ LQGXVWULHV DQG FDQ SURYLGH WKHP WR LQFUHDVH WKHLU VNLOOV $OVR LW LV YHU\ XVHIXO IRU









OLEUDULHVYLUWXDOFODVVHV HWF1RWRQO\ VWXGHQWV WHDFKHUVDQGDXWKRUVFDQEHQHILW IURP WKHVHDGYDQWDJHV
ZKLOH WKH\ DUH SUHSDULQJ FRXUVHV FRQWHQWV RU DUH XVLQJ WKHP DV UHIHUHQFHPDWHULDO +XVVDLQ DQG.KDQ

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2.2. Web services 
7KH UHDVRQ RI VXFFHVV RI WKHZHE VHUYLFH WHFKQRORJ\ LV XVLQJ+773 DQG;0/ WKDW DUH WKH VWDQGDUG
FRPPXQLFDWLRQSURWRFROV$GGLWLRQDOO\WKHUHDUHVWDQGDUGSURWRFROVWKDWDZHEVHUYLFHQHHGVWR)LUVWRQH





WKHQ WKLV LQIRUPDWLRQFDQEH DFFHVVHGE\RWKHU LQVWLWXWLRQV $GYDQFLQJ2SHQ6WDQGDUGV IRU ,QIRUPDWLRQ
6RFLHW\>2$6,6@

&RQFRUGDQFHRIZHEVHUYLFHV WKDW LVXVHGIRUEULQJLQJ WRJHWKHUKHWHURJHQHRXVV\VWHPVEHFRPHVYHU\




















2.3. Web services in e-learning  
8VLQJZHEVHUYLFHVLQHOHDUQLQJPDQDJHPHQWV\VWHPVPDNHVHOHDUQLQJLVVWURQJHUDQGPRUHIXQFWLRQDO
EHFDXVHZHEVHUYLFHVSURYLGHSURFHVVHVIRU LQGHSHQGHQFH7KLVVLWXDWLRQSUHYHQWVH[SDQGLQJHOHDUQLQJ




LV YHU\ LPSRUWDQW ZKDWHYHU FRQWHQWV RI OHDUQLQJ0DLQ WDVN RI HOHDUQLQJ LV WKDW SURYLGLQJ HQGWRHQG
VHFXULW\EHWZHHQXVHUVDQGHQYLURQPHQWDERXWVHFXULW\LVVXH:KLOHV\VWHPLVEHLQJGHVLJQHGLPSRUWDQW
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QRWLRQV DV DXWKHQWLFDWLRQ QRQUHSXGLDWLRQ FRQILGHQWLDOO\ LQWHJULW\ PXVW EH WKRXJKW IRU VHFXULW\
*XDOEHUWRDQG=RU]R%DVKDDQG'KDYDFKHOYDQ




WKH V\VWHPV LQ DQ HQYLURQPHQW ZKHUHPXOWLSOH V\VWHPV DUH2QH RI WKHVH SUREOHPV LV DERXW SURYLGLQJ
VHFXULW\ RI XVHUV¶ LQIRUPDWLRQ:KHQ WKH XVHU PDNHV D UHTXHVW WR DQ HOHDUQLQJ SODWIRUP LQWHJULW\ RI
JHQHUDWHG PHVVDJH PXVW QRW EH IDLOHG GXULQJ WKH WUDQVPLVVLRQ HQGWRHQG DQG FRQILGHQWLDOO\ RI
LGHQWLILFDWLRQDVXVHUVQDPHDQGSDVVZRUGPXVWEHSURYLGHG

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$FFRUGLQJWRWKHSURSRVHGPRGHOXVHUVFDQDFFHVVWRGLIIHUHQWHOHDUQLQJSODWIRUPVZLWKDVLQJOHHQWU\
7KHPRGHO FRQVLVWV RI  SDUWV )LUVW RQH FRQVLVWV RI WKUHH GDWDEDVHV DQG WKUHHZHE VHUYLFHV'DWDEDVHV
EHORQJ WR WKUHH GLIIHUHQW XQLYHUVLWLHV DQG WKUHH ZHE VHUYLFHV DUH XVHG IRU H[FKDQJLQJ GDWD IURP WKHVH




,Q VHFRQGSDUW WKH IXQFWLRQVRIZHE VHUYLFH VHFXULW\ DV DXWKHQWLFDWLRQ DXWKRUL]DWLRQ DQG ORJJLQJ DUH
GHVLJQHG LQ IRUPRID VHSDUDWHZHEVHUYLFHV7KHUH LV QRFRPPXQLFDWLRQEHWZHHQ WKHVHGHVLJQHG WKUHH
VHUYLFHV7KHUHDVRQLVWRHQKDQFHVHFXULW\VHSDUDWLQJVHUYLFHVWKDWWKHLQIRUPDWLRQZLOOEHFRQWUROOHGLQ
IURP HDFK RWKHU $ ZHE VHUYLFH WKDW LV FDOOHG 0HGLDWRU 6HUYLFH H[LVWV IRU FRPPXQLFDWLRQ RI WKUHH
VHSDUDWLRQVHUYLFHV6RHYHU\VHUYLFHVLQV\VWHPRUDGGHGQHZVHUYLFHVWRV\VWHPDUHXVHUVRI0HGLDWRU
6HUYLFH7KHUHDVRQLVWKDWJDWKHULQJWKHPDQDJHPHQWWRRQHSODFHDQGLQFUHDVLQJWKHVDIHW\E\FUHDWLQJ
LQGHSHQGHQWDQGXQDZDUHVHUYLFHVRIHDFKRWKHU6RDQHZZHEVHUYLFH LV UHTXHVWHG WRDGG LQWRPRGHO
RQO\ D VPDOO FRQILJXUDWLRQ LV HQRXJK LQ0HGLDWRU 6HUYLFH7KHUHZLOO EH QR QHHG WR FKDQJH WKH HQWLUH
V\VWHP

7KHSURFHVVLQJRI WKHGHVLJQHGPRGHO LVGHWHUPLQHG LQ WKLV VHTXHQFH$ VWXGHQWZKR LV UHJLVWHUHG WR
GLVWDQFHOHDUQLQJRIRQHRIXQLYHUVLWLHVLQWKHPRGHOZDQWVWRORJLQZLWKKLVQXPEHUDQGSDVVZRUG:KLOH
WKLVUHTXHVWLVWUDQVPLWWLQJWR0HGLDWRU6HUYLFHLGHQWLILFDWLRQWLPHVWDPSDQGYDOLGLW\DUHDGGHGWRWKLV




















7KLV VWXG\ KHOSV WR SURYLGH VHFXULW\ RI ODQJXDJHLQGHSHQGHQW DQG FRPELQHG HOHDUQLQJ SODWIRUPV
WKURXJKZHEVHUYLFH WHFKQRORJ\$OVRDPRGHO WKDW KDVPRUH VHFXUH LQIUDVWUXFWXUH LVFRQVWLWXWHGXVLQJ
EDVLF VWDQGDUGV RI ZHE VHUYLFHV VHFXULW\ ,Q WKLV PRGHO DXWKHQWLFDWLRQ DXWKRUL]DWLRQ DQG UHSRUWLQJ
IXQFWLRQVWKDWKDYLQJWREHLPSRUWDQWLVVXHVLQVHFXULW\DUHGHILQHGDVDVHSDUDWHZHEVHUYLFHIRUEXLOGLQJ
VHFXUHG ZHE VHUYLFHV $OVR WKHVH VHUYLFHV KDYH QR FRQQHFWLRQ EHWZHHQ WKHP 7KHUHIRUH D 0HGLDWRU
6HUYLFHLVGHYHORSHGWKDWKDYHGLUHFWFRPPXQLFDWLRQZLWKHYHU\VHUYLFH7KXVWKHPRGHO¶VFRQILJXUDWLRQV
DQGPDQDJHPHQWLVWREHHDVLHUPDQDJHPHQWLVFROOHFWHGLQDRQHSODFHDQGVHUYLFHVWKDWDUHLQGHSHQGHQW
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DQG D VHUYLFH RULHQWHG VWUXFWXUH ,Q WKLV V\VWHP HOHDUQLQJ SODWIRUPV RI WKUHH GLIIHUHQW XQLYHUVLWLHV DUH
XVHG%XWDGGLQJQHZSODWIRUPVDQGLQFUHDVLQJWKLVQXPEHUEHFRPHHDV\EHFDXVHRIWKHDUFKLWHFWXUHKDV
IOH[LEOHVWUXFWXUH7KURXJKWKLVLQFUHDVHXVLQJGLIIHUHQWHOHDUQLQJSODWIRUPVDFFHVVWRGLIIHUHQWUHVRXUFHV
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